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The hypothesized GA-only system is designed to meet the minimum re-
quirements of the GA community (including air taxi and business jet
operations). The cost of the postulated system grows from $331
million in 1977 to $400 million by 1986 in constant FY76 dollars.
In current dollars the 1977 cost is estimated at $356 million in~-
creasing to $703 million in 1986. Cost sensitivity of the minimum
system to questions of coverage and demands for service is rather
small (less than 57).
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1. INTRODUCTION

The existing Air Traffic Control (ATC) system provides services
to air carriers, general aviation, and military users of the
controlled airspace of the civil aviation sector. A common
ATC system has an inherent cost advantage over separate systems
‘ to provide similar services for each user because of the com-
r monality of joint use elements. However, the common system
. must be designed to meet the requirements of the most sophisti~
cated class of users, namely air carriers. Consequently, the
nature of services provided to other users of the system often
.. exceed their individual needs. Thus any cost allocation scheme
of user responsibilities based on the existing ATC system, al-
though satisfying economic criteria, may assign higher costs to
the less sophisticated users than would be experienced if ser-
vice was limited to that required under a separate system sce-
nario.

R i AR N A
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As part of the overall study of Airport and Airway User Cost
Responsibility 1977-1986 (Reference 1), it is desirable to
assess the cost responsibility of general aviation (GA) users
based on their minimum requirements. A hypothetical system
meeting these minimum requirements is developed and its
associated costs estimated. The results provide a lower limit
to the cost responsibility of GA users,

The postulaticn of a system meeting the minimum GA requirements
and its cost estimation were conducted under the following
guidelines:

1. The analysis will identify and estimate the costs of
those elements of the existing ATC svstem that would be
essential in meeting the minimum requirements of the GA
community. Noc alternative technological development will
be postulated with respect to what could have been if the
presence of air carrier industry had not influenced devel-
opment.

2. The GA traffic is not assumed to grow to fill the trans-
portation void created by the absence of air carriers in
this hypothesized GA-or'v system. No alternative forecasts
are considered to re .evct the absence of air carriers.

3. Presently existing facilities will be assumed to be
available at no capital cost, i.e., sunk costs will not be
considered. In addition, 1t will be assumed that anv
presently existing facility not currently needed in the
hvpothesized GA-only system but required at a future date

‘ i-1




will be also available at no capital cost. For example,

if an existing ATC tower is not required under the postu-
lated CA-only svstem today but is needed in the future. o .o
to increasing activity, it is assumed available for free
when needed. This analvsis assumes that the tower can he
shut down and reopened when desired without anv special
costs or recurring upkeep cost during the shut down period.
This simplifying assumption is postulated in order to
achieve a lower bound on the cost responsibility of GA
users by providing existing facilities in full operating
condition as and when required at no cost to the hypothe-
sized GA-only system.




A PERSPECTIVE oF GENERAL AVIATION USERS

General aviation users fora a heteroveneous group with 1 wide
ranyge of aircrart tvpes, oriolticve egquipase and tvne of tliasht,
They vary in capabiiity trom sicgle engine piston aircrarft to
turboprops aad turbojets. The most sophisticated GA user has
avionics that are comparable to air carriers. The type and
purpose of flying also varies from wevkend pleasure flights
(only in good weather) to the business/corporate jets and air
taxi operations that use extensive system capabilities and the
busiest of airports regardless of weather conditions. A recent
study (Reference 2) for the FAA deals extensively with GA air-
craft, owner, and utilization characteristics based on 1974
survey data. The study has shown that while 73%-80% of GA
aircraft are equipped with VHF communications equipment and VOR
receivers, the percentage of [LS avionics equipped aircraft is
of the order of 37%. Thus, only about one third of the GA fleet
is equipped for basic IFR flight and precision approach. How-
ever, usage of the ATC svstem under IFR weather is heavily
weighted toward the more sephisticated aircraft as evidenced by
the number of hours flown. Figure 2-1 (reproduced from Refer-
ence 2) shows the median hours (per aircraft) flown in local

or itinerant, and VFR or IFR flight bv tvpe of aircraft.

In terms of the proportion of GA demand on the Federal svstem,
a review of the current aviation feorecasts (Reference 3) indi-
cates that for the period of study (1977-1936) GA accounts for
over 907 of aircraft contacted at FSS and 30%-407 cf IFR air-
craft handled at en route centers. In the terminal area, GA
activitv forecasts represent S857%-907 of total operations and
53%-65% of instrument operations over the same period. Almest
all of leocal operations are GA aircraft (over 95%). About 707
807 of itinerant cperaticns are made by the general aviation.

To summarize, general aviation represents a2 wide spectrum of
aircraft, avionics equipage, use and tvpe of flights and hence
the net recuirements imposed on any ATU svstem by general avia-
tion also cover a verv wide ranve as reflected in the following
section.
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POSTULATED SuNERAL AVIATTON REGUTREMENTS

In order «o posﬁulqt* the wicicum ATC requirements or the
general aviati mununhity, 5 lmportant to recognize the
different tvpes of NS invulved. Local aircraft operations
originate and rerminate ot the sume airport. They consist pri-
marily of pleasure flying, traianing f£lighets, touch-and-go and
instructional flights. Almost all of the local flights are
conducted during VFR weather. Consequently, local VFR opera-
tions require lictlie, ir any, ATC system interaction. Itinerant
aircraft operarions are Interested in getting from Point A to

Point B. Itinerant flights can rfurther be divided into Visual
Flight Rules (VFR) and Iusirument Flight Rules (IFR) flights.
VFR itinerant flicshts wcocur unlder good weather conditions and

can be made witil g minizam oo egquipment and ATC svstem inter-~
action, while IFR 1. 4ire more sophisticated in equipage,

and are capable of :ilviay under TFR weather conditions. Air
taxi, cerporate and business et and turboprop operations usually
fall in the categorv of 1R ltinerant flipghts., The require-
ments levied on the ATL svstem by such flights are the most
stringent of the general aviation requirements.

Based on the tvpe of tflipght one can postulate the GA require-
ments for an ATC svstem.

1. Local VFR Flights. Since the extent of flying is
limited te a legal ared and good weather, for the majority
of su

ich flights the ATC svstem need onlv assign frequencies
visors svstem (UNLCOM). At places where
the operations Jount high enough to meet tower estab-
lishment criteria, 4 Tk tower with some form of traffic
control would be required. Pilots fiving VFR have very
little interaction with other aspects of the ATC svstem
(navigation, approach concrol surveillance, landing aids,

el route and FSS servicus).

3

2. Jtinerant VFR Fiients. Alreratfc operations in this
category Jre primariiv interested in going from Poiant A

to Point B. Although these flights are VFR flights, there
is a need to have weather Information along the flight
path vo avoid localized areas Of severe weather svstems.
In icion, to enablie aircrait to follow the desired path

add

Yrom A te B oand to :;y chrousn unexpected bad weather,

some form of low cost basic navigation aids are required.
The exteut of coverawe ¢f such navaids would be minimal

and restricted to areds of relatively high operations
densities. In the terminal area, itinerant VFR traffic has
the same level of reoquirement for the ATC svstem as local
VFR traffic.




3. Itinerant [FR Flights. Ghese operations are the nost
sophisticated form oif 6 tlying. Areratt operatiny under
this classification will flv g IFR weather, will file @ iipht
plans, and would vequire wrxouter faternction with the ATC
system. For these tlights, tie ATC svstem should provide
some form of {light path wonitoring and en route traffic con-
trol. Hence, a torm orf miri ¢n route centers will be re-
quired. The level of scrvices provided would be greatly re-
duced over teday's svstem and the level of sophistication of
the elements required would also be vervy low. It is assumed
that there would be exvensive procedural control employed.
For the low traffic densities of en route GA operations,
position reporting would suifice and no en route radar svstem
would be required. [ Jepiovoeat of low cast basic navaids
would be larger than Vor [tinerant VFR {lights to enable

the unrestrvicted Fiicht o {Linerant TFR operations. In
addition to VFR towers, there wourld he a serles of towers
with landing aids and radaer appreach service at selected
metropolitan areas duc to th desire und the need of the
public to fly to and trowm Luun arcas repardless of weather
conditions. Because itincerant 1FR trarffic will crisscross
the country, there will be o need 1or extensive weather,
flight plan filing and advisory services similar to the
existing FSS svstem.

The requirements of the ilree »f Tliphts tor general

A
aviation are summdarised w1 Table 3-1
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ELEMENTS OF TUE ATC SYSEEM 0 SUMPORT CENERAL AVIATION REQUIRE=-

MENTS -

claments orf the existing svsten
el ements postulated in the pre-

stem i divided into three categories:

Fer purposes of identiivios i
purp
that would satvis

ceeding section,

i
fv the GA

the AL

1. ATC Facilities (en ruute. terminal, FSS)

2. Navigation System (nzavaics, precision landing aids)

3. Surveillance and Communications Svstems (VFR voice,
radars)

In the process of eslimaling Tug <osty {presented in Section 5)
associated with the syutem mewi.ug OA reguirements, it is as-
sumed that the requirements ot st stringent user (namely,
itinerant IFR traffic) «~ill e For purposes of this analy-
sis no attempt has beer madc Lo foriher allocate the cost of
this minimum svstem to the cifierzent tvpes of flight -- local or
itinerant. In the course of &uv cost recovery phase, however,
distinction among the level 5§ eguirements and system use of
the different tvpes of flight (local VFR, itinerant VFR and
itinerant IFR) should be madc.

4.1 ATC Facilities

General Aviatiou requirci-nts “or ATC services covering en route
airspdce weuld be wmec wiovhi .0 o w route centers. These
centers will he responsible Uor T7F fllchts and perform func-
tions such as flizut plan processing, low control and positicn
monitoring. The number of controllers required to handle the
traffic would be substantialiv less. Manpower estimates are
presented in Section 9.

An analveis of the ilalest tower operations count (FY76) indicated
approximately 60 towers thuat meet the () tower establishment
criteria of 260,000 or wore annual coperaticons. In the GA-only
scenario, these 60 towers stav oo ax VIR towers. To determine
the number of additicnal morc isticuted tower requirements
at metropolitsn areas, the ARTS IIl locutions were used as a
starting point. Of the H2 airpovis, approximately 50 remained
after deletiny those within cluse proxianity of each other, with
low activity levels, ov whuse establishment was due to require-
ments of nearby military hases. These 50 ARTS TII sites are

X Details are

reduced to a TRACAB level in the Ga-only svstem,
presented in Appendix A.




1 The FSS networx ts overwhelmingly GA oriented and, hence, the
: current network and proposed modirications (&s planned) are
assumed te exist in a Ga-onlwv systenr as well.,

E 4.2 Navigation Svstews

Currently there are 906 YVOR sites used as navigation aids. A
previous MITRE study (Reference 4) has indicated that approxi- '
mately 300 VOR sites lucated strufegically would provide single

coverage avove 2000' M8l and double coverage above 6000' MSL.

g This calculation, however, docs not account for the terrain
features (mountains, obstructions, etc.) inherent in the exist-
ing locations of VOR's. [t i{s estimated that a total of ap-

Y proximately 800 ewisting VIR sites would be required to over-

g come the coverage probiems vcuused by the terrain {eatures. To

obtain conservative cost esrimates however, it is assumed that
300 VOR sites weuld meet the minimun GA requirement of wide
spread single site narlonal coverage to moderately low altitudes.
In addition, these VOR sites are to be single VOR stations with
no TACAN, DME, or c<ual VOR installations. This reduces the cost
associated with the VOR network.

In accordance with the guidelines, 1t is assumed that the postu-
lated 50 metropolitan area TRACAB facilities that support the
demand for IFR services would have the minlmum capability of a
single Categorv I ILS unit each. 1Ir practice, this would be
below expected veeds, but lcilows the assumption of providing

a lower bound in eguipment, =ervices, and costs for the GA-enly
system.

-~ 4,3 Surveirllance anc O

munications Svstems

In the postulated GA svstem. it {s assumed that ne radar surveil-
lance would be requived in the en reute centers. Of the terminal
centers, onlv the 20 TRACAB towers at metropolitan areas would
provide radar apprecach service, emploving one ASR at each facility.

N The voice communicat ions consist of VHF channels only. Gilven
the line-of-sight coverage nee¢ds tor a minimum national VOR
system (Reference 4), it 1s reasonable to assume that of the 498
RCAG sites, only 300 woulid te requlred to provide parallel
communication coverage {or the wminil en route centers of the GA
system. It is further assumed that the ATC en route channel
requirements ~ill also be reduced frem 1100 VHF en route channels
today (Reference 5) to 3060 (cue per RCAG). TIf the channels were
reduced proportionally to the 30%7 of traffic represented by GA,

' the result would be 330 voice channels. To maintain a minimum
- estimace, 300 channels are assumed. For terminal control centers,

BT P 7 "W,
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COST ESTIMATES*

Under the assumptions of this study, existing facilities are
available to the CA~only system at no capital costs. For com-
parison with other elements in the "Airport and Airway System
Cost Allocations: 1977-1986" (Reference 6), the development

of the cost estimates are presented here in the same order as the
presentation of the cost base.

5.1 Research and Development Costs

The extent of R&D in the GA-only system will be minimal at best.
Relevant R&D costs are assumed to be those associated with FSS

and 50% of weather related costs. FSS deals with general avia-
tion operations, and a fraction of weather related R&D costs are
expected to be spent on severe weather warning and related acti-
vities for use by the GA community. Based on FY 1977 budget,

the R&D cost estimates amount to $7.0 million annually (in constant
1976 dollars) and are assumed to remain level through 1986,

5.2 Facilities and Equipment Costs

Because existing facilities are adequate to meet the requirements
of the GA-only system no F&E costs associated with en route or
terminal facilities would be required during the period 1977-

1986. The FSS cost projections are expected to remain the same

as in the existing system and are shown in Table 5-1 (Reference 7).

5.3 Operating and Maintenance Costs

The 0&M costs are estimated individually for en route centers,
towers, FSS and other (navaid) categories as discussed in the
following subsections.

5.3.1 Er Route O0&M Costs

In the nonradar environment of the GA-only system, it is esti-
mated that 1.5 controllers per shift would suffice (Reference 3).
To arrive at the annual number of controllers, the following
equation was used which is consistent with past studies on con-
troller productivities (Reference 9).

*
All cost estimates in this section are in constant 1976 dollars.




TABLE 5-1
F&E COSTS OF THE FSS SYSTEM

(IN MILLIONS OF DOLLARS)

IN CONSTANT IN CURRENT
h YEAR 1976 DOLLARS DOLLARS
' 1977 $15.4 $16.4
1978 $ 9.0 $ 9.9
1979 $37.9 $44.0
1980 $40.4 $49.0
1981 $42.6 $54.0
1982 $44.0 $58.0
1983 $36.6 $50.0
1984 $41.1 $58.0
1985 $33.9 $50.0
1986 $19.4 $30.0




(Two shifts + 10% controllers for
night shift) * (60% increase to
account for vacation, sick leave,
weekends, training, etc.)

Controllers/sector

* (257% overhead supervisory staff)
= (2*%1.5 + 0.1*%1.5) * 1.6 * 1.25

= 6.3 controllers/sector

For the number of sectors, it is assumed that of the 665 existing
sectors all the high, super high, and oceanic sectors would not
be required. The requirements of the GA-only svstem can be met
through the 402 low altitude sectors (extended to cover all alti-
tudes of controlled airspace and redesigned as needed for a non-
radar system). This gives an annual controller staff estimate

of 6.3 x 402 = 2533. As an external check on the plausability

of this estimate as a lower bound, reducing the existing number
of controllers in proportion of the GA operations resulted in a
much higher estimate of approximately 3800 controllers. With an
annual cost of $25,748 per controller (Reference 7), the 1977
cost would be $65.2 million for the estimated 2533 controllers.

The cost of voice communications for 300 RCAG sites is estimated
based on $26,830 annual 0&M cost for an average RCAG in the
current system (Reference 10). This gives a total 300 site cost
of $8.3 million. This cost-1is then reduced by 507% to account for
elimination of military UHF channels and 25% to account for the
reduced number of civil VHF channels; yielding a 1977 O&M esti-
mate of $2.0 million for en route voice outlets in a GA-only
system.

For the ten vear study period (1977-1986), these costs (controllers
and RCAG) were assumed to grow proportionally to the increases
in traffic. The ten year cost estimates are presented in Sec-

tion 6.

In order to estimate cost sensitivities of en route O&M, costs
of additional RCAG sites and VHF frequencies were calculated.
An addition of 200 RCAG sites would cost $1.3 million annuallv
and the retention of all VHF channels would add $3.3 million te
the annual O&M cost.

5.3.2 Tower O&M Costs

The controller staff estimates for the towers are based on Rei-
erence 9. An average of 13 controllers are required for VFR
towers and 20 controllers for TRACABS. This gives an estimated

5-3
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1780 controllers for 60 VFR towers and 50 TRACABS. The annual

cost estimate is $43.3 million at 324,315/controller (Reference

7).

The voice comm.aications cost associated with the towers 1s based
on an annua: 0&M cost of $16,500/RTR with an average of 4.4
channels (Reference 10). In the CA-only system, a VFR tower
would have an RTR with one channel and a TRACAB one with two
channels. 1t is reasonable to assume linear changes in cost with
the nurber of channels. This ylelds an annual O&M cost of

$0.6 million for terminal voice communications in the GA-only
system.

The &M costs of an ASR and an ILS for each TRACAB would also be
associated with tower operations in the GA system. The unit O0&M
costs for the two equipment types are $84,650 and $30,000, re-
spectively (Reference 10). The assoclated annual Q&M costs in
the GA-only design are $5.7 million.

To be conservative in the annual estimates in Section 6, the
facility cost increases projected over the 10 year analysis
period were tased on the slower growth rates of itinerant opera-
tions rather than the higher projected growth of instrument
operations.

A sensitivity analysis of the number of TRACABS (as discussed in
Appendix A) shows that 10 additional TRACABS (including RTR,
ASR, ILS and controller staff) will add $6.0 million annually to
the estimated system cost.

5.3.3 FSS and Other Q&M Costs

FSS 0&M costs are assumed to remain as projected for the current
system and are presented in Secticn 6. The navaid 0&M costs for
300 single VOR sites, based on $14,570 per site (Reference 10),
are $4.4 million. The navaid costs remain constant over the
years because the 300 sites were assumed to provide adequate
coverage. If 600 existing sites were needed the costs would
increase by $4.4 million.

5.4 Support Costs

The only support costs associated with the GA-only system are
leaseline costs (I&M). These costs were estimated at $13.0
million and were assumed to remain constant over the analysis
period because additional increases are expected to be relatively
small. Details are given in Appendix B.
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5.5 Grants~in-Aid

The grants-in-aid portion allocated for general aviation airports
were assumed to exist in the GA-only system and are presented in
Section 6.

5-5
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6. SUMMARY

The estimated annual costs for an ATC svstem meeting minlmum A
requirements are summarized in Table 6-1 in constant 197e doi-
lars. Table 6-2 provides the same estimates in current dollars.
The costs estimated grow from $331 million in 1977 to $400
million by 1986 in constant 1976 dollars, and $357 million in
1977 to $703 million in 1986 in current dollars.

The cost estimates provide a lower bound on a GA-only system.

In certain areas, the estimates have been extremely conservative.
The cost sensitivity of the minimum system to questions of cov-
erage and demands for service is rather small. By way of sen-
sitivity analysis, the following estimates are provided in con-
stant 1976 dollars:

10 additional TRACABS $6.0 million/vear 0&M
(including RTR, ASR, ILS
and controller staff)

300 additional VOR sites S4.4 million/vear O&M
(to provide coverage based
on existing locations)

200 additional RCAG sites $1.3 million/vear O&M
(to provide coverage based
on locations)

Additional VHF frequencies $3.3 million/year 0&M
for RCAG $15.0 million/vear O&M

Thus, a more operationally feasible estimate based on the service
needs demonstrated by the existing ATC system would add $13

million/vear (4.5%) in constant 1976 dollars to the estimates
of the GA-only system,

The cost estimates developed here represent an ATC system that
would meet the requirements of all types of GA flights. Care
should be taken in any cost recovery analysis to differentiate
in cost responsibility between the various classes of GA users
(pleasure, business/corporate, agricultural, instructional, air
taxi) and between the different types of GA flights (local VFR,
itinerant VFR and itinerant IFR).
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ARTS LT6 LOCATLONSG IN THEL CENERAL AVIATION SYSTEM

TOTAL ARTS 171 %7 o LQCATLIONS

Eliminate Due To:

Miliiary and Governmentai Consideristions

Shrevepurt
Oklahcma Cioy
NAFEC (2

Orlanco

Cloge Proximicy o Other Faoriilies

Newark
Dulles
Long Beach
Kennedyv
Baltimore
Burbank
Oakland

GENERAL AVIATION REQUTRNMENT

Low Level of Operaticns

> Louisville
Albany
Sacramento
Jacksorville
Harviord
New Otrledans
Butfaln

MINIMUM CENERAL AVIATION REQUIREMENT

(5)

(7

(N

68

63
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approximately 50 sites for TRACAB facilities in the minimum
system.

The deletion criteria employed attempted to minimize the amount
of IFR delay and inconvenience that might occur in the GA-only
system. Consideration was also given to those instrument opera-
tions that might transfer to the TRACAB (present ARTS TII) loca-
tions in the absence of their current day high air carrier
activity levels, It is expected that in many cases, sufficient
general aviation demand would shirt from the postulated untowered
airports to the towered facilities to make up the deficiencies

in establishment criteria. The concentration of facilities in
major metropolitan areas is displayed in Table A-2.

In summary, it is estimated that a gemeral aviation system would
be comprised of approximatelv 50 to 60 TRACAB facilities and
60 VFR towers.

A-3
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APPENDIX B

ESTIMATE OF LEASELINE COSTS

The estimate of leaseline costs were arrived at through a func-
tional analysis of the requirements of the GA-only system. Table
B-1 presents the cost estimates in 1976 dollars based on Ref-

erencell. For some elements, engineering estimates are made
based on existing or historical filgures.

B-1
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TABLE B-1

ESTIMATE OF LEASELINE COSTS

FLIGHT SERVICE STATIONS

20 circuits/stations
*140 miles/circuit
*292 stations
*0.54 $/wile/month
* 12 month/year

$5.4 wmillion/year

FLIGHT ASSISTANCE SERVICE

FOREIGN EXCHANGE

INTERCENTER NONRADAR

CENTER INTRA-AREA
NONRADAR

FACILITY SWITCHING &
REY EQUIPMENT

TOWER EN ROUTE

ESTIMATED 207 FOR
GA-ONLY SYSTEM

$0.84 million in 1972 dollars

$0.23 million in 1972 dollars

$1.0 million

$2.3 wmillion

$18.1 million

$0.5 million
$21.9 million in 1972 dollars

$4.4 million in 1972 dollars

TOTAL (in 1976 dollars)

CONSTANT 1976
DOLLARS

$5.4 million
$1.2 million

$0.3 million

$6.1 million

$13.0 million




A.C./ AC
A-F/ AP/ AFET
AAT

ADAP

ADM/ ALMIN
ADY

AFTN

AQOPA

ARSRH

ABRTCC

ARTS

ASC

ASRH

ATC

AVP

C-ApP
CAB
CAP
CENT
CONUS
cscC
CTR

CCA
LCS
CEV
DIR
CHME
DOD
DOT

EED

F ST/ FL1 SIDS
FEE

F,E&D

FAA

FAC

FREQ

FSS

FY

G.A./ GA
GAMA

APPENDIX €

GLOSSARY

AIE CABEIEFR

AIRPCE1

FAA BAIF TBAFFIC SEBVICE

AIRPORT DEVELOEMENT AID PRCGEAHN
ADMIBISTIRBATION

ADVISOERY

AERCNAUTICAL FIXEL TELECOMMUNICATIONS NETWORK

AIRCBAFT ONNERS ANLC PILOTS ASSQCIATICN
AIB ECUOTE SURVEILLANCE ERADAE

AIR ROUTE TRAFFIC CCNTEOL CENTEE
AUTCMATED RADAL TRAFFIC CCNTBCL SYSTEM
ADMINISTRATIVE SCIENCES CCRECRATICN
AIRPCRT SUBVEILLANCE EADAR

AIR TBAFFIC CONTECI

FAA OFFICE OF AVIATION POLICY

CAPITOL AIRPORIS

CIVIL AERONAUTICS ECABC (SEE ALSO TRACAB)
CAFPITOCL

CENTBALIZED

CONTINENTAL UNITEC STAIES

CONMPUTEE SCIENCES CCEFCRATION

CENTER (EN RODTE)

WASHINGION NATIONAI AIRPCHT
DATA CCMMUNICATICNS SYSTEH
DEVELOPMENT '
DIRECTICN

DISTANCE MEASURING EQUIPMENT
DEFAFTMENT OF DEFENSE
DEPARTMENT OF TRANSPORTATION

ENGINEEEING AND CEVELCEMENT

FLIGHT STANDARDS

FACILITIES AND ECUIEMENT

FACILITIES, ENGINEEEING AND DEVELCPMENT
FEDERAL AVIATION ADMINISTIRATICN
FACIILITY

FREQUENCY

FLIGHT SERVICE STATICNS

FISCAL YEAR

GENEEAI AVIATION
GENERAL AVIATION MANUFACTURERSE ASSOCIATION

c-1




niiiesddn

A

GOVT
GRANTS

168, IN & MAT
IAL
IFB
iLs

JFK

LRIC
LRHC

MAINT
MDW
MED
MIL
BSL

NAFEC

NAS

NASA

NASP
NATL/ NTL
NAVAIDS
NBAA

NOAA

NWS

o&n
opPs
ORD
OSsT
PATWAS

EGP

RED
:1.
R, EED
RCAG
ECS
RTR

WPENPIE

CIOSSARY (Chatd.)

GGVERNMENT
GRANTS-IN-AID

INSTALIATICN ALD MATEEBIAL
DULLES INTEENATICMNAL AIRFORT
INSTBUMENT FLIGHY FOLES
INSTRUMENT LANDING SYSTEM

JOBN Y. KENNECY INTEBNATICNAL AIRECHT

LONG RUN INCEKEMENTAL CCST
LCNG BUN MARGIBAL CCST

MAINTENANCE
CHICAGC MICWAY AIERECHT
MEDICAL (FROGRANS)
BILITARY

MEAN SEA LEVEL

NATICNAL AVIATION FACILITIES EYPFRIMENTAL CENTER
NATIONAL AIKSPACE SYCTEM

NATICNAL AERONAUTICS ANC SPACE ADEINISTRATION
NATICNAL AVIATICN SYSTEM PLAN

NATICNAL

NAVIGATION AlLS

NATIONAL BUSINESS AXRCRAFT ASSCCIATICN

NATICNAL OCEANIC ANC ATMOSPHERIC ADMINISTRATICN
NATICNAL WEATHER SERVICE

OPERATICNS AND MAINTENANCE

OPERATIONS

CHICAGUO O'HARE INTEENATICNAL AIRPCRT
OCFFICE OF 7THE SECRETARY OF TBANSECRTATICN

FEILOT'S AUTOMATIC TEIEEHCNE WEATHER
ANSWERING SEBVICE
AIRPCBT PLANNING GEMNT PRCGEAM

RESEAECH AND DEVELCEMNENT

BELCCATION ANC MODIFICATICN

BESEABCE, ENGINEEBING ANU DEVELOPMENT
EEMOTE COMMUNICATICNS, AIE TC GROUND
BADIC CCHMUNICATICNS SYSTEN

REMOTE TRANSMITTEE/RECEIVER

STANCABD ESTIXATE CF EBROF




S&S
SRHC
sup

TACAN
TCS

TR
TRACAE

TRACON
TEN
TWEB
TWR

U.s.
OG3RD
UHFP
UNICOM

vCs
VFER
VHF
VOR
VOETAC

APPENDIX

CLOSSARY {tontd.)

STAFF AND SULPPOR1
SHCRT BUN MARGINAL CCSTS
SOFPPQOBRT

TACTICAL AIR bB3/IGATION AID

TECHRICAL CUNTEUL SEEBVICE

TRAFFRIC

TEAMIRAL REDASE CCHNIBCL PACILITY COLOCATED
#Xlin & CO¥TEREOL ICHER

TERMI A8l bvalldd CCNYEUL FPACILITY

TRAIKYNG

TRARSCRIBYD MFATBYB BROACCASTS

TONEE ({(TEBBINAL)

UNITED STATECS

UPGRADED THIRD GEHEEATION
ULTRM BIGH FRE(QOENCY
AEBONAUTICAL &DVISCRY STATION

VCICE CCHMHEUNICATIONSE SYSTEM
VISUARL FLIGHY BOLFS

VERY H1GH rEEQUIBLY

VHF OANI~RRMGE (NAVIGATION AIL)
COLOCATEL VOX AHD TACAN
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